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(54) LAMINATED ELECTRIC DOUBLE LAYER CAPACITOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laminated 
electric double-'layer capacitor with improved installation 

efficiency. 

SOLUTION: A gel electrolytic film 4 is pinched between 
collection electrode plates 2, having one surfaces 
adhered to an active carbon electrode, and in the outer 
peripheral parts thereof, packings 3 having sealing 
function are laminated by fastening, and further these 
are clamped from both sides by an end plate 1 , to form a 
capacitor unit of an airtight structure. The end plate 1 is 
subjected to counter sinking processing so as to make 
the head of a flush screw 9 fit therein, and a spacer 8 
with a tapped hole is inserted between the end plates 1 . 
The end plate 1 is screwed to the spacer 8 by the flush 
screw 9, thereby clamping it from both sides. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]It laminates on both sides of packing which puts a gel electrolyte film between two 
collector boards which pasted up an activated carbon electrode on one side, and has a seal 
function in those peripheral parts, Bind these tight from both sides with an end plate, and it is 
considered as a capacitor unit of airtight structure, A lamination type electric double layer 
capacitor performing bolting from both sides by performing spot facing processing in which the 
head of a flat countersunk head screw is settled to said end plate, putting in a spacer with a 
screw hole between said end plates, and screwing said end plate on said spacer with said flat 
countersunk head screw. 

[Claim 2]The lamination type electric double layer capacitor according to claim 1 having 
performed pre-insulation, having accumulated more than one on said capacitor unit as it was, 
having fixed to it, and considering it as a capacitor module. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a lamination type electric double layer capacitor. 

In detail, it improves so that installation efficiency may be improved. 

[0002] 

[Description of the Prior Art]The conventional lamination type electric double layer capacitor (a 
capacitor is called henceforth), As shown in drawing 3 , it has the polarized electrode (bipolar 
electrode) 5 which pasted up the activated carbon electrode to both sides of the aluminum foil 
substrate between the two collector boards 2 which pasted up the activated carbon electrode 
on one side, and bipolar structure which put by turns the gel electrolyte film 4 which has a 
function of a separator in piles. 

The minimum unit of the gel electrolyte film 4 inserted into the activated carbon electrode which 
countered is called a cell. 

[0003]On both sides of the rubber packing 3 which has a seal function, it has laminated so that 
an internal electrolyte may not begin to leak to the peripheral part of an activated carbon 
electrode and a collector. This packing 3 serves also as the function of an insulation to prevent 
from touching polarized electrode 5 comrades simultaneously. As shown in drawing 4 , the cell for 
required withstand voltage (about 1 cell withstand voltage 2.5V) is accumulated, and it is 
considered as the main part 10 of a unit, and by finally binding tight from both sides with the end 
plate 1 , airtight structure is maintained, welding pressure is applied to the inside of a cell, and it 
assembles as a capacitor unit. 

[0004]If a lamination type capacitor unit attaches a lead to the terminal area (collecting 
terminals) 2a of the collector board 2, it serves as a series connection within a unit, and will have 
the withstand voltage of only x (1 cell withstand voltage) (the number of cell laminations). This 
lamination type capacitor unit does not need a cable etc. as compared with the capacitor of the 
same capacity using a general rolling-up method, but since withstand voltage can design highly 
compactly, it can make an installation body product small. 
[0005] 

[Problem(s) to be Solved by the Invention]The conventional lamination type electric double layer 
capacitor unit mentioned above is bound tight with the bolt 7 via the insulating spacer 6 across 
unit both sides with the end plates la and lb. in order to acquire the application of pressure 
between cells, and the seal force of the packing 3, as shown in drawing 5 . The polarized 
electrode 5 is the structure which pasted up the activated carbon electrode 5b on both sides of 
the polarization substrate 5a. To the end plate la on top, the KIRI hole is open, the insulating 
spacer 6 is attached to the hole, and it is letting the clamping bolt 7 pass. 
[0006]To the end plate lb at the bottom, the screw hole is open, on the other hand, and the 
application of pressure and the seal of the capacitor unit are performed. [ by screwing the 
clamping bolt 7 on this screw hole ] The clamping bolt 7 will project at such a lamination type 
capacitor unit on the upper surface and the undersurface of the end plates la and lb, When two 
or more capacitor units were put in order, the bolt portion which projected became a dead space 



http://www4.ipdl.inpit.gojp/cgi--bin/tran.web_cgi_eije?atw_u=http%3A%2F%2Fwww4.i... 2008/05/13 



A/ 6 ^ — V 



as it is, and there was a problem of reducing volume energy density. 
[0007] 

[Means for Solving the ProblemjA lamination type electric double layer capacitor concerning 
claim 1 of this invention which solves an aforementioned problem, It laminates on both sides of 
packing which puts a gel electrolyte film between two collector boards which pasted up an 
activated carbon electrode on one side, and has a seal function in those peripheral parts, Bind 
these tight from both sides with an end plate, and it is considered as a capacitor unit of airtight 
structure, Bolting is performed from both sides by performing spot facing processing in which the 
head of a flat countersunk head screw is settled to said end plate, putting in a spacer with a 
screw hole between said end plates, and screwing said end plate on said spacer with said flat 
countersunk head screw. 

[0008]PreHnsulation was performed, and more than one were accumulated on said capacitor unit 
indicated to claim 1 as it was, it fixed to it, and a lamination type electric double layer capacitor 
concerning claim 2 of this invention which solves an aforementioned problem was taken as a 
capacitor module. 
[0009] 

[Embodiment of the Invention][Example 1] The lamination type electric double layer capacitor 
concerning one example of this invention is shown in drawing 1 . This example is the installation 
improvement-in-efficiency type capacitor unit which raised volume energy density. Identical 
codes are given to conventional technology and identical parts, and explanation is omitted. 
Bolting [ unit both sides ] using the end plate 1 1 of aluminum as well as the former as shown in 
drawing 1 , in order to acquire the welding pressure and seal force between cells. Spot facing 
processing is performed to the end plate 11 so that the head of the flat countersunk head screw 
9 may be settled. 

[0010]The hole which lets the spacer 8 made of resin pass is made in the packing 3 between the 
end plates 1 1. The spacer 8 made of resin is the construction material which does not 
deteriorate with the electrolysis solution used for the capacitor, and intensity and insulation are 
required, and the product made from PPS (polyphenylene sulfide) which is easy to come to hand 
is suitable. Screw hole processing is performed to SUBESA 8 made of resin, and it is made a 
little shorter than the width of a unit. The length of the flat countersunk head screw 9 chooses 
the thing of length which does not contact mutually, when a unit is bound tight from both sides. 
[001 1]Bolting by inserting the spacer 8 made of resin in the packing 3 between the end plates 
1 1, putting from both sides with the end plate 11, penetrating the end plate 1 1, and thrusting the 
flat countersunk head screw 9 into the spacer 8. In this example, the end plate 1 1 which a screw 
hole 4 mm in diameter opened was used to 8 mm of spacer outsides. Since the head of the flat 
countersunk head screw 9 is restored to the spot facing hole of the end plate 1 1 , the flat 
countersunk head screw 9 stops, as for the capacitor unit made into such a bolting structure, 
projecting from the end plate 11. Therefore, except a terminal area, it becomes perfect cube 
(cubicle switch gear) shape, and the volume energy density of a unit improves. 
[0012]As explained in this way, in this example, by considering it as the structure where the flat 
countersunk head screw 9 which is a clamping bolt does not project from the end plate 1 1, it can 
be considered as perfect cubicle-switch-gear shape, and the volume energy density of a unit 
improves. Speciflcally by this example, volume energy density was able to be raised 30%. It can 
do [ making into the same thing the end plate 1 1 used for capacitor unit both sides, or ], and a 
cost cut can be aimed at by deletion of a component type. 

[0013][Example 2] The 2nd example of this invention is shown in drawing 2 (a) and (b). This 
example is a case where two or more above-mentioned capacitor units are installed. That is, as 
shown in drawing 2 (a), the heat-shrinkable tubing 21 for the prevention from an electric shock / 
short circuit is put on the capacitor unit 20, and it puts in and heats in a homoiothermal layer 
(graphic display abbreviation), and it is made to contract and the tube 21 is stuck. The product 
made from vinyl chloride contracted below 80 ** which, as for the heat-shrinkable tubing 21, 
damage does not have in the capacitor unit 20 is suitable. As shown in a quantity pile 
required as it is and drawing 2 (b), it binds and fixes in the resin band 22, and let the capacitor 
unit 20 which performed such pre-insulation be a capacitor module. 
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[0014]This capacitor module is put into the rack (graphic display abbreviation) constructed by 
the easy metal angle, and it fixes within apparatus. By performing pre-insulation by the heat- 
shrinkable tubing 21 to the capacitor unit 20 in this example, as explained in this way, and fixing 
with the pile resin band 22 as it is. Unit installation efficiency improves more nearly substantially 
than before, and it becomes possible to store the capacitor system of identitas performance in 
fewer spaces. Specifically by this example, the installing space of the unit was able to be 
reduced 25% as compared with the former. 
[0015] 

[Effect of the InventionjAs mentioned above, as it explained concretely based on the example, in 
this invention, by considering it as the structure where a clamping bolt does not project from an 
end plate, it can be considered as perfect cubicle-switch-gear shape, and the volume energy 
density of a unit improves. It can do [ making into the same thing the end plate used for unit 
both sides, or ], and a cost cut can be aimed at by deletion of a component type. Pre-insulation 
is performed to the above-mentioned capacitor unit, unit installation efficiency improves by 
putting as it is and fixing more nearly substantially than before, and it becomes possible to store 
the capacitor system of the same performance in fewer spaces. 

[Translation done.] 
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TECHNICAL FIELD 

[Field of the Invention]This invention relates to a lamination type electric double layer capacitor. 
In detail, it improves so that installation efficiency may be improved. 



[Translation done.] 
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PRIOR ART 

[Description of the Prior Art]The conventional lamination type electric double layer capacitor (a 
capacitor is called henceforth), As shown in drawing 3 , it has the polarized electrode (bipolar 
electrode) 5 which pasted up the activated carbon electrode to both sides of the aluminum foil 
substrate between the two collector boards 2 which pasted up the activated carbon electrode 
on one side, and bipolar structure which put by turns the gel electrolyte film 4 which has a 
function of a separator in piles. 

The minimum unit of the gel electrolyte film 4 inserted into the activated carbon electrode which 
countered is called a cell. 

[0003]On both sides of the rubber packing 3 which has a seal function, it has laminated so that 
an internal electrolyte may not begin to leak to the peripheral part of an activated carbon 
electrode and a collector. This packing 3 serves also as the function of an insulation to prevent 
from touching polarized electrode 5 comrades simultaneously. As shown in drawing 4 , the cell for 
required withstand voltage (about 1 cell withstand voltage 2.5V) is accumulated, and it is 
considered as the main part 10 of a unit, and by finally binding tight from both sides with the end 
plate 1 , airtight structure is maintained, welding pressure is applied to the inside of a cell, and it 
assembles as a capacitor unit. 

[0004]If a lamination type capacitor unit attaches a lead to the terminal area (collecting 
terminals) 2a of the collector board 2, it serves as a series connection within a unit, and will have 
the withstand voltage of only x (1 cell withstand voltage) (the number of cell laminations). This 
lamination type capacitor unit does not need a cable etc. as compared with the capacitor of the 
same capacity using a general rolling-up method, but since withstand voltage can design highly 
compactly, it can make an installation body product small. 



[Translation done.] 
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EFFECT OF THE INVENTION 

[Effect of the Invention]As mentioned above, as it explained concretely based on the example, in 
this invention, by considering it as the structure where a clamping bolt does not project from an 
end plate, it can be considered as perfect cubicle-switch-gear shape, and the volume energy 
density of a unit improves. It can do [ making into the same thing the end plate used for unit 
both sides, or ], and a cost cut can be aimed at by deletion of a component type. Pre-insulation 
is performed to the above-mentioned capacitor unit, unit installation efficiency improves by 
putting as it is and fixing more nearly substantially than before, and it becomes possible to store 
the capacitor system of the same performance in fewer spaces. 



[Translation done.] 



http://www4jpdl.inpit.gojp/cgi-bin/tran^web„cgi.ejue?atw_u=http%3A%2F%2Fwww4.i... 2008/05/13 



1/1 ^ 



— V 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention]The conventional lamination type electric double layer 
capacitor unit mentioned above is bound tight with the bolt 7 via the insulating spacer 6 across 
unit both sides with the end plates 1a and lb. in order to acquire the application of pressure 
between cells, and the seal force of the packing 3, as shown in drawing 5 . The polarized 
electrode 5 is the structure which pasted up the activated carbon electrode 5b on both sides of 
the polarization substrate 5a. To the end plate 1 a on top, the KIRI hole is open, the insulating 
spacer 6 is attached to the hole, and it is letting the clamping bolt 7 pass. 
[0006]To the end plate lb at the bottom, the screw hole is open, on the other hand, and the 
application of pressure and the seal of the capacitor unit are performed. [ by screwing the 
clamping bolt 7 on this screw hole ] The clamping bolt 7 will project at such a lamination type 
capacitor unit on the upper surface and the undersurface of the end plates la and lb, When two 
or more capacitor units were put in order, the bolt portion which projected became a dead space 
as it is, and there was a problem of reducing volume energy density. 



[Translation done.] 
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MEANS 

[Means for Solving the Problem]A lamination type electric double layer capacitor concerning 
claim 1 of this invention which solves an aforementioned problem, It laminates on both sides of 
packing which puts a gel electrolyte film between two collector boards which pasted up an 
activated carbon electrode on one side, and has a seal function in those peripheral parts, Bind 
these tight from both sides with an end plate, and it is considered as a capacitor unit of airtight 
structure, Bolting is performed from both sides by performing spot facing processing in which the 
head of a flat countersunk head screw is settled to said end plate, putting in a spacer with a 
screw hole between said end plates, and screwing said end plate on said spacer with said flat 
countersunk head screw. 

[0008]Pre-insulation was performed, and more than one were accumulated on said capacitor unit 
indicated to claim 1 as it was, it fixed to it, and a lamination type electric double layer capacitor 
concerning claim 2 of this invention which solves an aforementioned problem was taken as a 
capacitor module. 
[0009] 

[Embodiment of the Invention][Example 1] The lamination type electric double layer capacitor 
concerning one example of this invention is shown in drawing 1 . This example is the installation 
improvement-in-efficiency type capacitor unit which raised volume energy density. Identical 
codes are given to conventional technology and identical parts, and explanation is omitted. 
Bolting [ unit both sides ] using the end plate 1 1 of aluminum as well as the former as shown in 
drawing 1 . in order to acquire the welding pressure and seal force between cells. Spot facing 
processing is performed to the end plate 1 1 so that the head of the flat countersunk head screw 
9 may be settled. 

[0010]The hole which lets the spacer 8 made of resin pass is made in the packing 3 between the 
end plates 11. The spacer 8 made of resin is the construction material which does not 
deteriorate with the electrolysis solution used for the capacitor, and intensity and insulation are 
required, and the product made from PPS (polyphenylene sulfide) which is easy to come to hand 
is suitable. Screw hole processing is performed to SUBESA 8 made of resin, and it is made a 
little shorter than the width of a unit. The length of the flat countersunk head screw 9 chooses 
the thing of length which does not contact mutually, when a unit is bound tight from both sides. 
[001 1]Bolting by inserting the spacer 8 made of resin in the packing 3 between the end plates 
1 1 , putting from both sides with the end plate 1 1 , penetrating the end plate 1 1 , and thrusting the 
flat countersunk head screw 9 into the spacer 8. In this example, the end plate 1 1 which a screw 
hole 4 mm in diameter opened was used to 8 mm of spacer outsides. Since the head of the flat 
countersunk head screw 9 is restored to the spot facing hole of the end plate 1 1, the flat 
countersunk head screw 9 stops, as for the capacitor unit made into such a bolting structure, 
projecting from the end plate 1 1 . Therefore, except a terminal area, it becomes perfect cube 
(cubicle switch gear) shape, and the volume energy density of a unit improves. 
[0012]As explained in this way, in this example, by considering it as the structure where the flat 
countersunk head screw 9 which is a clamping bolt does not project from the end plate 11, it can 
be considered as perfect cubicle-switch-gear shape, and the volume energy density of a unit 
improves. Speciflcally by this example, volume energy density was able to be raised 30%. It can 
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do [ making into the same thing the end plate 1 1 used for capacitor unit both sides, or ], and a 
cost cut can be aimed at by deletion of a component type. 

[001 3] [Example 2] The 2nd example of this invention is shown in drawing 2 (a) and (b). This 
example is a case where two or more above-mentioned capacitor units are installed. That is, as 
shown in drawing 2 (a), the heat-shrinkable tubing 21 for the prevention from an electric shock / 
short circuit is put on the capacitor unit 20, and it puts in and heats in a homoiothermal layer 
(graphic display abbreviation), and it is made to contract and the tube 21 is stuck. The product 
made from vinyl chloride contracted below 80 ** which, as for the heat-shrinkable tubing 21, 
damage **** does not have in the capacitor unit 20 is suitable. As shown in a quantity pile 
required as it is and drawing 2 (b). it binds and fixes in the resin band 22, and let the capacitor 
unit 20 which performed such pre-insulation be a capacitor module. 

[0014]This capacitor module is put into the rack (graphic display abbreviation) constructed by 
the easy metal angle, and it fixes within apparatus. By performing pre-insulation by the heat- 
shrinkable tubing 21 to the capacitor unit 20 in this example, as explained in this way, and fixing 
with the pile resin band 22 as it is. Unit installation efficiency improves more nearly substantially 
than before, and it becomes possible to store the capacitor system of identitas performance in 
fewer spaces. Specifically by this example, the installing space of the unit was able to be 
reduced 25% as compared with the former. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is a sectional view showing the installation improvement-in-efficiency type 
capacitor unit concerning one example of this invention. 

[Drawing 2] It is a lineblock diagram showing the capacitor module concerning the 2nd example of 
this invention. 

[Drawing 3] It is a basic constitution figure showing a lamination type capacitor unit. 
.Drawing 4] It is bolting structural drawing of a capacitor unit. 
[Drawing 5] It is a sectional view of the conventional capacitor unit. 
[Description of Notations] 
1 , la, lb, and 1 1 End plate 

2 Collector board 

3 Rubber packing 

4 Gel electrolyte film 

5 Polarized electrode 

6 Insulating spacer 

7 Clamping bolt 

8 The spacer made of resin 

9 Flat countersunk head screw 

10 The main part of a unit 

20 Capacitor unit 

21 Heat-shrinkable tubing 

22 Resin band 



[Translation done.] 



http://www4.ipdl.inpit.gojp/cgi-bin/tran_web_cgi_eije?atw_u=http%3A%2F%2Fwww4.i... 2008/05/13 



1/z ^ 



— V 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 4] 




[Drawing 5] 
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\m-m^i\iLxum^'4^-^^o m \ icti-j: o 

|Bli:< T;1'5-'>A<7)x> h 1 1 «rfflv^T^- 

7 hMffi<73ai6j>J-ltlrff T o K7°V- b 1 1 tCtiJl 
^ V 9 <7)^A^JRf J: ^ ICM C j!)Dl*i!it LT J3 < o 
[0 0 1 01 x> K7°V- h 1 1 Fb^c0^^7^> 3 t;!±. 

(.-K'J 7i-^> • ■9-;l'7 r ^ K) S;4^~®LTv^^o t 
fz. WliliSx ^— 1 8 icii ^ vTtSPlTi^ife ^fiXisn. 
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(3) 



[0 0 1 1 J x> K:^w- h 1 1 m<^^^y^>3izmm 

^^jh^, i> Kyu- h 1 1 iMMLXm.^'J9i:^ 

^v^;4^~lf1v>7^-x> K7°^- h 1 1 ^ffifflL/^o ZCDJ: 

[0 0 12] i<zUmLfzX^ i;*lli&«-t:-(±. 

i> KVU- h 1 1 ;4^P>|fi6#tt*"JH^-Ci)^Jl;t-v9 

10 0 13] iMMM 2 ] ^W^<D% 2 (r)%m\^m2 
(a) (b) IC^-to *lliiW(4> ±E+-\'>'N°v^':x- 
^^micigat-i.^-a-eSi^o BP^x 0 2 (a) tC/T^ 

*iB-f-a.-7"2 1 (±, dr^^N°v^':3.-7 f 2 0 - v 

4 X. ^ 8 0 1 JiiT TiX«|-r ife'ft; - - -il/M 3{>^'ii t T 

2^^^(r)tt-^WAV^h~n.U. SI2 (b) 

i^t^, fifM^^'> K2 2t?^^}|aSLT^^/^°v^'^v 

a. - -iv i: -f -i) o 
10 0 14] Z<r)^^ :l.~)\^it^^.f£^my 

*]5ILT, ^coi f ^t^lfeWSI^^'^ K2 2 



#12 0 0 3-217986 
4 

[0 0 15] 

fzln %mix\t. J-> Y-7'V-\ii-hmt>\-^\1^^ 

^ 7. \ f ^ y ifm^h o ^\z, ±ia+-%'^fv^'J^X7 

iJ/- X ;^ [5]— tttb<75 ^ ^ / N° V V ;^ T A Wsb 

[114] ^^Jii/i'J.-y VcD^ibiiiM^mXhio 
[0 5] ^*(7)+^/N°->^'a.xy \-(DmMmX$>i>o 

1, 1 a, 1 b. 1 1 j^y Kyp- h 

2 ^^-iM 



3 a^A^N'^ + V 

4 y;H»SJl 

5 ^SSS 



6 mm^^-'f 

8 f^J^lKx^-^f 

9 II ;f > 

1 0 y y^iif- 

2 0 ^^/i-yifJ-^y y 

2 1 W-Am^^-y^ 

22 mse^^yv 



#r?| 2 0 0 3 - 2 1 7 9 8 6 



1] 





im3] 



A / 4 5 4^jvnmnm 




3 2 t x>Kru-h 



(5) 



#11 2 0 0 3 ~ 2 1 7 9 8 6 



ins] 



3 A'«y4=>. 
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